This paper simultaneously investigates the effectiveness of benefit sanctions and active labour market programmes (ALMPs) on the exit rate from unemployment. In the data about one third of the individuals who are sanctioned also participate in ALMPs.
Introduction
There are two basic components of active labour market policies. One is active labour market programmes (ALMPs), the other is monitoring and sanctions. In the evaluation literature on active labour market policies, these two components are considered as treatment for the unemployed. In this paper we jointly evaluate the effect of ALMPs and sanctions on the exit rate from unemployment using Danish register data. In the sample about one third of the individuals being sanctioned also participate in some type of ALMP.
To identify the effect of one treatment, it might be important to effectively control for the other treatment(s). For example, if we are evaluating the effect of participation in ALMPs on the exit rate out of unemployment, then the natural control group includes unemployed individuals who do not have any other treatment. But if the control group also includes unemployed individuals who are sanctioned, then the average hazard rate out of unemployment for this group is expected to be higher compared to the average hazard rate when the control group does not include any person being sanctioned. If we do not control for this effect in empirical specification, then the effect of participation into active labour market programmes will be underestimated. On the other hand, if only the treated group (participation into ALMPs) includes individuals who are also being sanctioned then we will end up overestimating the effect of ALMPs. This is purely an empirical question which will be addressed in this paper.
There is a large literature on the evaluation of both ALMPs and sanctions. The former typically finds that the effect of ALMPs in general is relatively modest (Kluve (2006) and Card et al. (2009) ), whereas the latter generally finds rather large effects on the exit rate from unemployment (van den Berg et al. (2004) , Lalive et al. (2005 ), Svarer (2010 In this paper we use a timing-of-events method (see Abbring and van den Berg (2003) for details). In the timing-of-events model, the standard practice is to pre-specify a (relatively low) number of support points for the specification of unobserved heterogeneity, see for example van den Berg et al. (2004) , Lalive et al. (2005) , Svarer (2010) , Svarer and Rosholm (2008) . Gaure et al. (2007) , however, show that a pre-specified number of mass points may bias the results if these not fully capture the unobserved heterogeneity distribution.
Following Gaure et al. (2007) , we impose no priori restriction on the number of support points of the mixture distribution. To select the number of support points, we calculate the value of the AIC (Akaike Information Criteria) when an additional point of support is added. We stop adding more support points to the model when AIC stops decreasing.
Based on a sample of Danish unemployed, we find that sanctions have a larger positive effect on the exit rate from unemployed compared to any of the active labour market programmes. In addition, our results show that failing to control for selectivity into one treatment has a very little effect on effectiveness of other treatments. Furthermore, prespecifying two support points underestimates the effect of sanctions and active labour market programmes. We also find that more severe sanctions have a higher impact on the exit rate and that immigrants react more to sanctions than natives do. Simultaneously modelling labour market programmes and sanctions shows that sanctions are more effective than any of the ALMPs.
The rest of the paper is organized as follows. Section 2 gives a brief introduction to labour market policies in Denmark. The data and descriptive analysis are presented in section 4.
Section 5 explains the econometric framework. The summary and conclusion are presented in section 6.
Active Labour Market Policies in Denmark
Unemployed individuals in Denmark are eligible to receive either unemployment insurance benefits (henceforth UI benefits) or social assistance. Due to data constraints, this paper focuses on unemployed individuals who are insured 1 . To qualify for UI benefits, membership of a UI fund is required. Membership is voluntary and requires payment of a monthly tax deductible fee to UI fund. Entitlement to disbursement is obtained after at least 1 year's membership and a minimum of 52 weeks of employment within the last three years. The UI funds cover only a part of the UI benefit payments, the rest is paid by the state. Around 80% of the labour force are members of a UI fund and hence qualify for UI payments.
As mentioned earlier there are basically two components of ALMP. The principal component is the right and duty of the unemployed individual to participate in labour market programmes if he is unable to find a job sufficiently fast. The second component is the area of monitoring and sanctions, which ensures that unemployed individuals are available for employment and make an effort to obtain employment. In the following subsections, a brief introduction to these policies is presented.
Active Labour Market Programmes
Under the current regulations, an unemployed individual is entitled to UI benefits for a maximum period of four years. During all four years the individual is oblige to participate in active labour market programmes if the case worker finds it relevant. In addition, there are time limits which enforce participation after a certain amount of elapsed unemployment duration. The ALMPs are categorized into four types. The first is subsidized employment (private firms). Here private firms are paid roughly 50% of the going minimum wage if they employ an unemployed individual on a short term contract, typically for 6-9 months. The second is subsidized employment programmes (public employers) where the individual is offered a temporary (6-12 months) job in the public sector. The third is education/training programmes. All other programmes are classified as other programmes. These include job search assistance.
Benefits and Sanctions
There are a number of eligibility criteria that the unemployed fulfil in order to receive UI benefits. If the right to UI benefits stops, the unemployed can apply for social assistance, which, however, is also conditional on a set of eligibility criteria. UI benefits constitute up to 90% of the previous wage. There is a rather low cap on the total payments; on average the level of compensation is around 60%. Social assistance is means tested and is typically around 20% lower than UI benefits. The remainder of this section describes the eligibility criteria for unemployed people who receive UI benefits.
Basically, the eligibility criteria can be divided into two sets of requirements. The first set is based on the individual initiative and states that the unemployed must actively seek employment and undertake measures to increase the possibility of obtaining employment.
These measures are quite difficult to verify, and case workers assess whether the obligations are sufficiently fulfilled. The second set of requirements is related to initiatives by the public employment service (henceforth PES). The PES can ask the unemployed to accept a given employment opportunity, require that the unemployed submits and maintains a CV in the internet based job bank, and require that the unemployed participates in active labour market programmes.
When the PES observes that an unemployed individual is not fulfilling the eligibility criteria it submits a notification to the relevant UI fund 2 . The UI fund evaluates the notification and decides whether to impose a sanction and what kind of sanction is relevant. It is potentially important to note that the UI funds decide on the sanctions 3 . To sum up, the 2 There are 32 different UI funds in Denmark. They each represent different levels and types of education.
Recently UI funds that operate across types of education and industries have emerged. However, the main part of the UI recipients are still organised according to their main education and occupation (of Labour,
2006)
3 The UI funds are under supervision by the National Directorate of Labour, which may imply minor differences in the administration of the rules. There are, however, still rather larger discrepancies, as will be eligibility criteria are:
• Register at a PES.
• Submit electronic CV to internet based job bank.
• Update CV each quarter.
• Apply for jobs suggested by PES.
• Actively search for jobs.
• Accept job offers arranged by PES.
• Attend meetings with PES to discuss job plans and plans for participation in active labour market programmes etc.
• Participate in other activities initiated by PES.
If any of these criteria are violated, the UI fund may initiate a sanction. These can be summarized by three categories:
• Loss of UI benefits for 2-3 days (temporary exclusion).
• Loss of UI benefits for 3 weeks.
• Loss of UI benefits until the unemployed individual has worked for 300 hours within a 10 week period.
Not all non-compliance results in a sanction. If there are sufficiently good reasons for non-compliance, the UI fund may reject the notification from the PES.
According to the law, 4 the mapping from non-compliance to sanction is clear. Failure to attend meetings with the PES for reasons not related to the job plan is sanctioned until the unemployed contacts the PES. In these circumstances the PES notifies the UI fund. The UI fund stops UI payments and informs the unemployed that UI benefits are stopped until they contact the PES. These sanctions are normally of a duration of 2-3 days, but can last longer if the unemployed person does not contact the PES.
If the unemployed individual does not attend meetings related to the job plan or a specific job opportunity or if he declines job offers or interviews, his status as unemployed is clear later in the paper. classified as self-inflicted and will be consequently sanctioned for three weeks. The possibility of sanctioning someone who is unemployed until he has accumulated 300 hours of paid work within a 10 week period is enforced when the PES regards the unemployed person as being non-eligible for employment. This enforcement can be used in relation to all possible actions of non-compliance if the PES assesses that the individual is not available for employment opportunities.
Data and Descriptive Analysis
The analysis uses data from two administrative registers. The first data set, which is collected by the Danish Labour Market Authority, contains detailed information on individual labour market histories. This is the same data that the employment offices have access to. It has the advantage that it is updated with a very short time lag. The disadvantage is that it basically only contains labour market data. We follow all UI recipients who enter unemployment in the period from January 2003 to November 2005. They are followed until they leave unemployment or the sampling period ends, in which case the spell is treated as right censored. We have weekly information on labour market status and also transform information on sanctions on a weekly frequency.
That is, we measure weeks until a sanction occurs. We only look at the effect of the first sanction (this is the common approach in the literature, see van den Berg et al. (2004), Abbring and van den Berg (2003) , and Lalive et al. (2005)), and the advantage is that we only have to model time until the first sanction in the empirical part of the paper. We right-censor spells that experience a second sanction. Due to data collection issues, we also ignore the most severe sanctions in the analysis.
In order for unemployed individuals to collect UI benefits, they need a UI card from their UI fund. As long as they have a valid UI card, they are registered as UI recipients and are visible in the data set. If they are sanctioned with the toughest sanction and have to collect 300 hours of paid work within a 10 week period, they should have their valid UI card revoked. Unfortunately, some UI funds do not withdraw the UI card, which implies that the individuals are registered as UI benefit recipients and therefore unemployed, although they do not collect benefits. The date they are observed to leave unemployment for employment is then based on the date the UI fund cancels the UI card, and accordingly this date is not informative on the actual length of unemployment. The number of sanctions of this type basically corresponds to the amount of sanctions of three weeks duration. The main bulk of sanctions are therefore still the very short ones, and it is also these sanctions that drive the main results 8 . The sample is split according to gender. In addition, we discard unemployed individuals under the age of 26. For this group of individuals, the rules are particularly strict.
After six months of unemployment, they have a right and a duty to participate in active labour market programmes and they are more actively monitored. For an investigation of this group of individuals see Jensen et al. (2003) . The rather large differences in sanction propensity have inspired the National Directorate of Labour to look closer at the administration of the eligibility criteria by different UI funds (National Directorate of Labour, 2006c). They find that some of the differences in sanction rates are driven by differences in the labour market situation for the members of the particular UI-fund. There is a tendency that UI funds with lower unemployment rates are tougher on their members. To accommodate this pattern, we include the unemployment rate for the UI funds in the analysis.
For active labour market programmes, we have a set of time-varying variables indicating whether the individual is currently in a labour market programme, and whether the individual has completed a labour market programme during the past 26 weeks. We distinguish between four types: private job training, public job training, education, and other. Regarding labour market history, we have rather detailed information on the history of past labour market performance. For each of the two years preceding the current unemployment spell, we include the fraction of the year spent on some kind of income transfer (UI, SA, temporary leave schemes including parental leave, or other public transfer schemes). Moreover, we use the number of unemployment spells the individual has had over the same period. Finally, we include a variable for accumulated tenure in the UI system. If an unemployed individual has been unemployed for, say, three months and then gets a job for less than 12 months, his tenure when he reenters the UI system is three months. This information enables us to test whether the imposition of sanctions is less effective for individuals with longer UI experience, and hence who are expected to have a weaker attachment to the labour market. Table 1 is about here
The final data set consists of 170,547 women and 158,949 men, who experience a total of 218,618 and 219,282 unemployment spells respectively. Table 1 shows the distribution of unemployed individuals in each type of labour market programmes and sanctions. The vast majority of sanctions are of short (2-3 days) duration and are imposed because the unemployed misses a meeting at the public employment services. Severe sanctions (three weeks duration) are used to a larger extent in relation to self-inflicted unemployment. A discussion about reasons for different sanctions can be found in Svarer (2010). Descriptive statistics of all variables for both women and men are presented in Table 9 in the appendix .
Figure 1: Weekly Kaplan-Meier hazard rates Figure 1 shows the sanction rate along with the ALMP participation rate for men. The sanction rate and rate of participation in ALMPs are Kaplan-Meier hazard rates for the transition into a sanction and an ALMP respectively over the course of the unemployment spell. The figure shows that the sanction rate is relatively higher in the early stages of the unemployment spell, whereas participation rate in ALMPs is higher in the later stages of the spell. Given this pattern, one can say that both sanctions and participation in ALMPs occur at different times of the unemployment spell, so they might be independent, but this is an empirical question.
Econometric Model
The In order to identify the effect of both sanctions and participation into ALMPs, we simultaneously model the transition rate out of unemployment, the participation rate into ALMPs, and the sanction rate using a multivariate mixed proportional hazard model. We define a separate transition for each type of labour market programme. In total there are six hazard rates to be modelled simultaneously. These hazards are allowed to be interdependent through error structure, and identification is achieved through the timing-of-events method, developed by Abbring and van den Berg (2003) . The effect of each treatment (being sanction or participation in ALMPs) is identified non-parametrically under the assumption of mixed proportional hazards, and a non defective distribution of time until being sanctioned or participation into ALMPs. As a result, there is no need for an exclusion restriction. In simple words, variation in the timing events (being sanctioned or participation into ALMPs)
separates the treatment effect from the distribution of unobserved heterogeneity.
Let T u(uemployemnt) , T s(sanction) , and T pj(programme−participation) where j = 1, · · · , 4 denote duration of unemployment, duration until an agent receives a sanction, and duration until an agent participates into one of the four types of labour market programmes respectively.
These durations are non-negative random variables and are allowed to correlate through unobservable and through a possible treatment effect of being sanctioned or participation into ALMPs on the unemployment hazard. We are interested in the effect of the realization of T s and T pj , where j = 1, · · · , 4 on the distribution of T u . Conditional on observed and unobserved variables, we can therefore ascertain that the realization of T s affects the shape of the hazard of T u from t s onwards in a deterministic way. This independence assumption implies that the causal effect is captured by the effect of t s on unemployment hazard for t > t s . This rules out that t s affects unemployment hazard for t < t s i.e. anticipation of the sanction has no effect on the unemployment hazard. This assumption is likely to be fulfilled in the current analysis since the date of sanction is when the public employment office notifies the UI fund and hence when the sanction is imposed. The distribution of random variables is expressed in terms of their hazard rates K k where k = 1, · · · , 6. We modelled these hazard rates using a multivariate mixed proportional hazard model (MMPH) with six competing events: employment (k = 1), a benefit sanction (k = 2), participation into one of the four ALMPs (k = 3, 4, 5, 6).
The integrated period-specific hazard rates, H kit , conditional on observed time variant,w kit , and unobserved time constant individual characteristic, v ki , can be written as:
We assume that sanctions and participation into ALMPs have a casual effect on the exit rate out of unemployment. Moreover, participation into ALMPs may have effect both during the programme (locking in) and after the completion of the programme (post programme).
We keep track of these effects in ongoing as well as completed events by time varying dummy variables. w kit also includes other explanatory variables explained in the previous section.
Intuitively, the timing-of-events method uses variation in unemployment duration and duration until a sanction or participation into ALMPs (conditional on observed characteristics) to identify the unobserved heterogeneity distribution. The selection effect is captured by the correlation between unobserved components, v ki where k = 1, · · · , 6 while the causal effects of the sanction and participation into ALMPs on unemployment duration are captured by the effect of being sanctioned, and participation into ALMPs is required conditional on the observables and unobservable components. The advantage of this identification strategy is that it does not require an exclusion restriction.
The unobserved heterogeneity terms, v ki where k = 1, · · · , 6 , are assumed to follow a discrete distribution with no priori restrictions on number of mass points. They capture time constant individual specific effects. To select the number of support points, we calculate the value of the AIC (Akaike Information Criteria) when an additional point of support is added.
We stop adding more support points to the model when AIC stops decreasing. Gaure et al. (2007) show that the most reliable information criterion is the likelihood itself, or the likelihood based AIC, especially for large samples.
If K it is the set of feasible transitions for an individual i at period t, then the transition probability for state k can be written as follows 9 :
Let y kit ∈ Y i be an indicator variable for a transition to state k, then likelihood contribution by a particular individual i, conditional on observed and unobserved characteristics can be written as
Following Gaure et al. (2007) , the unknown distribution of unobserved heterogeneity is approximated in a non-parametric way with the help of discrete distribution. Let M denote the number of mass points (M types of individuals) in this distribution. The associated location parameter (intercept) is denoted by V l with the probability mass P l , where l = 1, · · · , M . The joint likelihood function is then given as
This likelihood function is maximized with respect to all model and heterogeneity parameters repeatedly for alternative values of mass points M. We start with M = 1, which corresponds to no unobserved heterogeneity, and then add more points until the value of AIC stops decreasing. The detailed maximization procedure, using alternative methods for verifying the maximization process, is discussed in Gaure et al. (2007) .
Results
In this section, we report the results. First, we illustrate the sensitivity of the results to a pre-specified number of support points. Second, we carry out a sensitivity analysis with respect to modelling selection into ALMPs and sanctions. Finally, we will try to answer if severe sanctions have stronger effect compared to mild sanctions, and we investigate whether the effects are heterogeneous with respect to various characteristics of the population. In column three, we introduce a third support point for the unobserved heterogeneity distribution. This leads to a substantial improvement in the likelihood function and a reduction in AIC. As a result, the parameter estimates change as well. We then experiment with 4th and 5th support points, but the AIC started to increase after the 4th one, and the parameter estimates do not change. So we ended up with the best results in column four of Table 4 , we can see that assuming exogenous ALMPs greatly biases the treatment effect of ALMPs, but there is little effect on the treatment effect of sanctions. This finding is the same for women reported in Table   13 of the Appendix. Table 4 is about here
We conclude that failure to account for selectivity in the sanction process and ALMPs only biases their respective treatment effects. This means that both sanctions and participation into ALMPs occur independently in the data.
Effects of Severe and Mild Sanctions
Simultaneously modelling labour market programmes and sanctions allowed us to compare the relative effectiveness of sanctions and ALMPs. Our results show that sanctions have stronger positive effect compared to any of the active labour market programmes. This finding is very important for policy makers since sanctions are more cost effective compared to active labour market programmes which bear huge cost. This result gives rise to another important question if stronger sanctions have stronger effect on the exit rate out of unemployment. We have analyzed this issue by modelling separately for mild (2-3 days loss of benefits) and severe (three weeks loss of benefits) sanctions. Due to fewer sanctions of three weeks duration Svarer (2010) did not model the sanction rate separately for the two types of sanctions. Table 5 shows the results of modelling separately for mild and severe sanctions.
The results show that 2-3 days sanctions increase the hazard rate out of unemployment by 50%, whereas three weeks sanctions increase the hazard rate by more then 800%. Hence, losing UI benefits for three weeks has the huge effect on the exit rate from unemployment 11 . Table 5 is about here
Heterogeneous Effects of Sanctions and ALMPs
In this section we present a number of results where the effects of sanctions and ALMPs are provided for selected personal characteristics.
Ethnicity
Svarer (2010) interacted immigration status variables with sanctions variables to compare the responses of immigrants and natives on the exit rate out of unemployment. In our study, we have estimated separate models for immigrants and natives. Immigrants are further decomposed in two groups; that is western and non-western immigrants. The heterogeneous effect with respect to immigrants and natives for men is reported in Table 6 . Results show that immigrants respond strongly to sanctions compared to natives. The imposition of sanctions increases the hazard rate out of unemployment by 56.5% for natives, 92.1% for western and 165.1% for non-western immigrants. Svarer (2010) also found that immigrants respond to sanctions with higher exit rate compared to natives. One reason for this much higher response from non-western immigrants could be that they are more represented in the lower part of the earnings distribution so they are very sensitive to changes in their disposable income. These findings are in line with van den Berg et al. (2004) , who analyze a group of welfare recipients in the Netherlands and find large positive responses to sanctions.
11 It should be noticed that this finding does not reflect that individuals simply leave the unemployment registers for three weeks and then return once they can regain the right to UI benefits. Such a behaviour would be observed in the data and would not qualify as an exit from unemployment. The post programme effect of public sector employment subsidy is negative for natives and non-western immigrants but it is much stronger for non-western immigrants. In Table 2 the combined post program effect of education for both immigrants and natives was found to be very low. This is due to heterogeneous effects across immigrants and natives. Education has a positive and statistically significant effect for natives, whereas the effect is negative and statistically significant for non-western immigrants. For western immigrants education has a positive but statistically insignificant effect. The post programme effect of other programmes is similar across immigrants and natives. Table 7 reports the effect of ALMPs with respect to different age groups. We have estimated separate models for each age groups. Generally, the effect sanctions is stronger for older unemployed individuals, except for the age group 50-54 where it is less. Similarly, the post programme effect of private sector employment subsidy is positive for all age groups except for the age group 60 or higher. Public sector employment subsidy produces negative effect after programme completion for all age groups, but the effect is strongest for age group between 55 and 59. Education produces the most significant and strongest effect (13.4%)
Age
for the age between 30 and 39. Other programme produce similar negative effects across all age groups. the data. Table 9 shows the regional effects of ALMPs. For Copenhagen, the metropolitan area, we find a stronger effect of sanctions compared to any of the other regions except
Zealand. Furthermore, the post programme effects of private sector employment subsidy are the strongest in Copenhagen. And it is only in Copenhagen that the effect of education is positive and statistically significant. Table 9 is about here
The study by Roed and Westlie (2007) has also modelled both sanctions and ALMPs simultaneously to evaluate the effect of soft constraints and mild sanctions using different UI regimes in Norway. They find that imposition of a sanction causes an immediate rise in the job hazard rate by 80%, which is quite similar to the results found in our study (approximately 68%). Their results show that participation in ALMPs reduces the employment hazards significantly while participating in ALMPs. In total, they find that ALMPs lengthens the participants' expected unemployment duration by approximately five weeks.
Conclusion
The object of this paper is to simultaneously evaluate the effect of sanctions and active labour market programmes on the exit rate out of unemployment. We have used the Akike information criterion to optimally select the number of support points for unobserved heterogeneity. We performed sensitivity analysis with respect to controlling for selectivity into sanctions while evaluating the treatment effect of active labour market programmes and vice versa.
The results show that the imposition of sanctions increases the exit rate out of unemployment by 68.9% for men and 68.2% for women. Only private sector employment subsidy has a postive effect on the hazard rate out of unemployment both during and after programme completion. All other types of programmes, i.e. public sector employment subsidy, education and other programmes, have overall negative effect on the hazard rate out of unemployment. Results also show that immigrants respond strongly to sanctions compared to natives. Moreover, losing UI benefits for three weeks has a large effect on the exit rate from unemployment.
The pre-specification of two support points underestimates the treatment effects of sanctions and ALMPs. The sensitivity analysis shows that failure to control for selectivity of one treatment has very little effect on the effectiveness of other treatments.
Simultaneously modelling labour market programmes and sanctions allowed us to com- Other programmes -0.367 -0.158 -0.371
Number of individuals 158949
Note: Bold figures denote significance at 5% level 
